Reviewing the recent literature of horticultural therapy is of considerable use to the alternative health care practitioner. In addition to giving a broad overview of this interdisciplinary field from 1979 to 1998, it is possible to gain a practical perspective on the contexts in which horticultural therapy programs have been most successfully implemented, as with the elderly. This insight can then be transferred to populations who have received relatively little attention such as incarcerated individuals or children. More examples of case studies in occupational settings are also needed. The environmental benefits, as a consequence of such efforts, may be important yet often go unreported. The purpose of this article is twofold: to examine dominant themes in the practice of horticultural therapy based on a substantive review of selected articles and to identify "weak spots" where additional information is needed by health care practitioners, including issues related to methodology, documentation, and assessment. Horticultural therapy is by no means a clear-cut practice with well-defined boundaries or methodology. Many variations of terms are also frequently used and reports are published in journals scattered across many disciplines from plant science to medicine and from psychology to public administration. The purpose of this article is not to present a comprehensive review of the literature of the field but to provide a focused analysis of selected articles from key areas of interest to health care practitioners.
occupational tasks. It is hoped that the lessons learned and reported in the literature regarding the successful use of horticultural therapy among the elderly may also be applied with equal success among other populations. ESTABLISHED 
SUCCESS-THE ELDERLY
In a recent book edited by Suzanne E. Wells entitled Horticultural Therapy and the Older Adult Population one can find a broad sampling of recent reports addressing such issues as residential landscapes, intergenerational programs, nursing facilities, stress management, education, and so forth. These and additional reports were copublished in the 1997 volume of Activities, Adaptation, and Aging. Two chapters of this book will be used to illustrate its contents and focus. The first, by Jane Stoneham and Roy Jones, &dquo;Residential Landscapes: Their Contribution to the Quality of Older People's Lives,&dquo; gives the results of a survey on the perceived importance of the environment on the overall quality of life for residents of several sheltered housing units. The second, by Jack Kerrigan and Nancy C. Stevenson, &dquo;Behavioral Study of Youth and Elders in an Intergenerational Horticultural Program,&dquo; presents the results of an observational study by trained observers where youth and elderly residents of a neighborhood center interacted in a 12-week gardening and craft program. Additional chapters, though not covered here, include &dquo;The Paradise Garden: A Model Garden Design for Those with Alzheimer's Disease&dquo;; &dquo;Innovations in Intergenerational Programs for Persons Who are Elderly: The Role of Horticultural Therapy in a Multidisciplinary Approach; &dquo;&dquo;Horticultural Therapy in the Skilled Nursing Facility&dquo;; &dquo;Implementing Horticultural Therapy into a Geriatric Long-Term Care Facil-ity&dquo; ; &dquo;A Horticultural Therapy Program for Individuals with Acquired Aphasia&dquo;; &dquo;Alleviating Stress for Family Caregivers of Frail Elders Using Horticultural Therapy&dquo;; &dquo;Horticultural Therapy in Residential Long-Term Care: Applications from Research on Health, Aging, and Institutional Life&dquo;; and &dquo;Horticultural Therapy Education and Older Adults.&dquo;
Both of these studies are important in that they are among the few where the researchers subject their results to rigorous statistical examination based on scientifically sound methodologies. Stoneham and Jones conducted surveys and interviews of residents in sheltered housing. Atypical, from the standpoint of a standard horticultural therapy study, they simply sought to understand how important residents perceived the residential landscape to be. Thus, they actually emphasize the importance of the general environment to the overall quality of life for seniors rather than the therapeutic benefits associated with horticultural activities. While the use of the landscape shifted from active to passive with the move to sheltered housing, all participants in the study considered the landscape important, even if they were critical of its design and management.
The values studied in the survey were largely intangible, such as providing something to look forward to, reflecting one's personal image, providing a topic of conversation, providing a place to socialize, and so forth. They also examined different perceptions between men and women. Men were primarily concerned with the image conveyed by the landscape while women associated numerous values with the residential landscape environment. Overall, the study underscored the environmental benefits associated with horticultural therapy programs which often go unreported.
Kerrigan and Stevenson conducted a study which employed a number of trained observers and professional gardeners equipped with standardized tests for observing behaviors. The study was a cooperative effort by the Cleveland Botanical Garden, Goodrich-Gannett Neighborhood Center, Generations Together (an Intergenerational Studies Program in the University of Pittsburgh's Center for Social and Urban Research), and the Horticultural Program of Ohio State University Extension, Cuyahoga County, Ohio. In a comparison between horticultural activities and crafts by seniors and children, researchers discovered that the horticultural activities offered more opportunities for human interaction than doing crafts. This study accomplished numerous goals including the promotion of self-esteem in both seniors and children; encouragement of healthy socialization among different age groups that had previously been separated from one another due to racial, cultural, and economic divisions; teaching of new skills; improvement of the environment, among others. It serves as a model for interagency and intergenerational cooperation using horticultural therapy which also improved the local natural environment through enhanced understanding of the value of environmental stewardship. Karen Haas, Sharon P. Simson, and Nancy C. Stevenson discuss &dquo;Older Persons and Horticultural Therapy Practice&dquo; in Horticulture as Therapy: Principles and Practice edited by Sharon P. Simson and Martha C. Straus (1998) . The statistics presented by the authors paint an interesting portrait of seniors in America in the final decade of the millennium. Like other sources included in this bibliographic essay, the authors provide advice and guidance for what makes an effective horticultural program and suggest many benefits to be derived from such a program. Yet, like many of the other sources cited here, actual data substantiating those claims are lacking. The practical examples given and case studies presented parallel many of the elements in programs for children, suggesting that success with seniors could also be realized with children. A number of supplementary resources are included at the end of this chapter including a directory of organizations, a glossary of terms, and references for securing additional information. An older and more specialized publication, dealing with horticultural therapy for the blind senior citizen, offers comprehensive coverage for this segment of the elderly population. Entitled &dquo;Gardening and the Blind Older Adult,&dquo; it was written by John Giancone in 1979. Not surprisingly, the author stresses the need for the therapist to possess a holistic understanding of the emotional, physical, and environmental conditions of the client. This need is echoed by those articles related to the populations which have been studied to a far lesser degree than the elderly. Giancone also emphasized many practical aspects of working with blind senior citizens such as presenting instructions in small steps, another parallel with studies on children. Unfortunately, this article lacks any tangible, measurable, or objective data to substantiate the benefits of horticultural therapy claimed for this group.
AREAS OF NEEDED RESEARCH

Inmates
Unlike the many publications about the elderly and plants, relatively few projects have been reported regarding the important role of gardening projects among prison populations. Horticulture as a therapy offers great potential as a vehicle for intercepting inappropriate behavior. Jay Stone Rice and Linda L. Remy examined the &dquo;Impact of Horticultural Therapy on [the] Psychosocial Functioning Among Urban Jail Inmates&dquo; in a report published in the 1994 volume of the Journal of Offender Rehabilitation.
The relevance of this article for today's health care practitioner lies in the authors' focus on the individual and the context within which that person approaches other living things. In statements reminiscent of Florence Nightingale's philosophy of nursing, they attribute great power to one's physical environment to promote competence and influence one's desire for new experiences (Selanders, 1993) . Horticultural therapy reports often lack any sort of rigorous methodology or quantitative assessment. This is not the case here. However, the survey instrument covered only a 3-month period after the individual's release from jail. A longer review period would provide a clearer picture of the impact of this program. The results obtained, though for only a short period, clearly indicate that student involvement with this program was perceived as improving their lives by bringing about positive changes. In addition to personal improvement, an improvement in the environmental health of the community was also noted.
Similarly, Jay Stone Rice, Linda L. Remy, and Lisa Ann Whittlesey contributed a chapter to the book edited by Simson and Straus mentioned above, entitled &dquo;Substance Abuse, Offender Rehabilitation, and Horticultural Therapy Practice&dquo; (1998) which addresses both the theoretical and practical approaches to using gardens as a therapeutic mechanism and agent of behavioral change with incarcerated individuals.
Acknowledging that horticultural therapy is only one component of a much larger therapeutic program, the authors make a distinction between vocational and therapeutic approaches in horticultural therapy. They supply a staggering number of sobering statistics related to student backgrounds and inmate populations to suggest the growing importance for horticultural therapy as a viable approach to treatment. They suggest that outdoor environments improve along with the lives of participants involved in horticultural therapy but their overwhelming focus is on the inner development of incarcerated individuals. The psychosocial need for reflection and relationship with nature, especially plants, is discussed along with the necessary attributes of therapists desiring to reach their patients' hearts with plant therapy.
Touching the soul using spiritual lessons taught with plants is an age-old therapy and can be quite effective. For example, three out of four parables found in the fourth chapter of the New Testament, Gospel of Mark, utilize images from plants to teach spiritual truths. Based upon the understanding of how environments impact people, a number of practical case studies are presented to illustrate successful horticultural methods used for prisoners, since there are many variations to consider based upon local conditions. Bridging the gap between jail and juveniles, there are two articles we will consider here. The first is by Joel Flagler and is entitled &dquo;The Role of Horticulture in Training Correctional Youth&dquo;; the second is by Calvin R. Finch and is entitled &dquo;Green Brigades: Horticultural Learn-and-Earn Program for Juvenile Offenders.&dquo; Both articles appeared in the April/June issue of HortTechnology ( 1995) . A consistent emphasis appears on the pages of these articles, namely, the benefits associated with horticultural therapypractical, personal, and environmental. In very practical terms they share objectives, limitations, and sources of possible supplementary funding. Success is frequently associated with diverse partnerships between jail systems, local or national parks departments, private plant nurseries, academic institutions, and professional gardening associations. Based on surveys, participants found horticultural therapy programs most worthwhile when they perceived the activities used by the therapist as important. The pride of personal accomplishment was frequently mentioned in the qualitative data collected.
Children
In two articles by Peggy Jesse and associates published in 1986 and 1987, entitled &dquo;Children's Health Care: Brief Report-Nature Experiences for Hospitalized Chil-dren&dquo; and &dquo;The Effect of Nature-Based Experiences on Children's Adjustment to the Hospital: a Comparative Study,&dquo; the authors discuss the need for a comprehensive approach when implementing horticultural therapy programs with children. They suggest the need for intensified efforts when working with children beyond that which is typically used with other populations. Children need to use all their senses, all the time, everywhere. This may be one reason why horticultural therapy programs and children have not been brought together as often as they have with other groups. However, horticultural therapy programs for children share numerous similarities with those of adult populations.
Horticultural therapy programs for any population, especially children, operate within the context of a health care delivery system consisting of many other elements such as occupational therapy, counseling, physical therapy, and so forth. Horticultural therapy activities are quite practical and teach that all living things have needs. In one hospital program this concept was presented to the children by having them care for the plants in an indoor landscape with surgical tubing and other hospital instruments.
In general, horticultural therapy programs promote sensitivity toward the environment and teach that caring for others is important. Children were cited by these authors as having a special relationship with the environment and a heightened hunger to learn and experience new things. Plants teach these lessons in a familiar and nonthreatening environment. Plants are also flexible in the sense that they are adaptable to any age.
Claims of the effectiveness of horticultural therapy programs to improve specific health conditions and the overall quality of life for participants was tested in the latter study. Researchers reported, however, that there was no difference in the results of an experiment between a control group and a study group of children staying in a hospital for at least 4 days as measured with a standard behavior observation checklist. Yet, the methodology used in this study was not without its own set of shortcomings. For example, the bases for some aspects of this study were not clearly explained such as why the initial time frame of 4 days was selected. Additionally, no pretest was given for 2 out of 3 behavioral measures considered, so there was not much of a basis for comparing children before they came into the hospital and after they left, since many of the children had previous experience with hospital visits.
In an article by Don Ackley and Lee Cole entitled &dquo;The Effect of a Horticultural Therapy Program on Children with Cerebral Palsy&dquo; (1987) , the authors identify a good working example of a specific case where children were tested before and after the horticultural therapy program. However, no discernible differences were detected. The results are not surprising since the therapy was of a limited duration (10 weeks with therapy twice a week) and due to the fact that a professional horticultural therapist was not utilized. In spite of the limitations and weaknesses of this study, it offers the basis for a rigorous and objective study which, if expanded, could prove useful in validating some of the many social or psychological benefits claimed for horticultural therapy. Thom Pentz and Martha C. Straus contributed a chapter on this topic to the book edited by Simson and Straus mentioned above. Their chapter, &dquo;Children and Youth and Horticultural Therapy Practice&dquo; (1998) presented a well-organized and concise overview of the progress that has been made in this area. The preliminary steps in the effective utilization of horticultural therapy with children is to adequately assess the child's situation first to determine the suitability of this type of treatment. This is no different than with other populations. However, with children, the importance of establishing an early foundation of trust with the therapist is of paramount importance.
Children stand to benefit markedly from horticultural therapy. The authors list several benefits, such as interpersonal communication, group cooperation, and increased self-esteem through the experience of success. The environment also benefits from such interaction and they cite the special relationship between children and their environment and the influence this relationship has on the future development of both people and plants.
Although the authors supply a number of case studies to substantiate their claims, no hard data are presented. Throughout the examples of successful programs, the importance of teaching children with small and practical steps is stressed. Plant care is obviously well suited as a teaching tool to reach this population.
Occupational
While various aspects of occupational therapy and horticultural practice are well represented in the literature, most of these articles involve vocational concerns rather than therapeutic matters such as social, cultural, psychological, or spiritual elements. However, two articles by Hagedorn and Relf introduce efforts to blend these two distinct approaches into a single therapeutic program.
In her article, &dquo;Horticulture as a Prescriptive Tool for Behavioural Change&dquo; (1991), Hagedorn asserts that the idea that one's environment can effect how people behave, while not new, may be applied in a dysfunctional occupational setting using horticultural therapy. She suggests that horticultural therapy offers an appropriate balance in activity and environmental content, supplying the versatile tools capable of shaping a client's behavior. The list of specific goals presented offers a practical outline for advancing this thesis; however, no actual study is conducted and only three hypothetical case studies are presented. Hagedorn stresses the importance of success, stating that the therapist must know enough about horticulture to insure the client succeeds. In other words, &dquo;failure is not therapeutic,&dquo; even though the therapist may be a good teacher. The therapist must also possess a sound knowledge of the physical and psychological principles of treatment for the condition or dysfunction in question and of the basis of environmental design. She lists additional criteria for a successful program; she believes that since it may not be easy to satisfy all the criteria listed, horticulture therapy has not often been successfully implemented in an occupational context.
Relf echoes this challenge in her article, &dquo;The Use of Horticulture in Vocational Rehabilitation&dquo; ( 1981 ) . She cites a long-standing debate over whether to hire horticulturists to grow plants and train them to work with handicapped individuals or hire occupational therapists and train them in plant science. She lists several university programs that have been developed to address this problem. She also lists many intrinsic benefits associated with horticultural therapy in advocating its application in occupational settings. However, no studies and no data are presented to support this view. In fact, many of the benefits listed are not unique to horticulture, including increased self-mastery, physical involvement, interaction with peers, interaction with the public, mastery of academic areas, and development of work habits. Many programs may not offer such a wide-ranging suite of potential benefits, however, one would expect to see an emphasis on benefits unique to horticultural therapy. These benefits include the therapeutic benefit of people-plant interactions, the environmental betterment associated with such projects as community gardens, and the social/nutritional improvements from donating food from community gardens to feed the homeless in a community as is done in places like Lubbock, Texas.
CONCLUSION
The literature of horticultural therapy is extremely diverse, ranging from short opinion pieces extolling the virtues of horticultural therapy to scientifically sound, statistically rigorous studies trying to determine the real efficacy of this approach to therapy. A survey of the literature suggests that some areas have received relatively more attention than others. More seems to have been written addressing the use of horticultural therapy with the elderly than any other single group. On the other hand, children and prisoners have been largely ignored by horticultural therapists though many of the methods used with the elderly parallel those appropriate for these other populations. Some studies have documented intergenerational programs with both children and the elderly or programs where incarcerated youth have benefited from horticultural therapy. Another area needing additional attention is the intersection of occupational therapy and plant science. Only relatively recently has there been a blending of these two distinct fields into an effective application of horticultural therapy in occupational settings. Most notable among these studies are those with the elderly and the handicapped.
Frequently, the benefits accorded horticultural therapy could also be attributed to other treatment modalities. For example, socialization, self-concept, skill development, and intellectual training may be addressed through any number of programs such as wood working, crafts, animal husbandry, mechanics, computer training, and so forth. However, horticultural therapy offers at least two unique benefits that should be stressed when promoting this approach to therapy. First, plant-people interactions result in psychological benefits for the individual. The documentation supporting this assertion is extensive, though many studies may lack scientific validity. Second, horticultural programs involving urban parks or community gardens help to create a better environment for the community. Turning vacant lots with trash and graffiti into parks or gardens is healthy for the neighborhood. If the products of such a garden, including fruits and vegetables, are contributed to local homeless shelters, hungry families receive nutrition and hope knowing that others in the community care and are willing help them in their need to make a positive difference. Future research should focus on these aspects of horticultural therapy, and studies should be designed to examine the statistical validity of these possibilities.
